Research was planned as an experimental study in order to determine the effect of Turkish music performance applied during care in the neonatal intensive care unit on stress indicators, oxygen saturation, peak heart rate, respiration value and length of hospital stay. It was an experimental study (experimental n: 30; control n: 30). Preterm infants were made to listen Turkish music for 30 minutes every day. Stress indicators, oxygen saturation, peak heart rate and respiration values observed prior to the care and during 30-minute Turkish music session were registered in the Patient Follow-up Form. No significant decrease was observed in the lengths of hospital stay, oxygen saturation levels and stress levels of babies in the experiment and control groups. It was also seen that peak heart rates and respiration values did not vary. As a conclusion, it was determined that Turkish music which preterm babies staying in the neonatal intensive care unit were made to listen did not affect peak heart rates and respiration values statistically significantly and they were normal. It was also seen that stress indicators were not affected.
Introduction
Music is an art which expresses emotions and opinions via sounds or expresses sounds in an order and aesthetic way (Gencel, 2006) . It is known as the expression way of emotions and information in the history of humankind. It can make a therapeutic effect on its own. It can also lead to psychophysiological changes by sometimes stirring up and stimulating or sometimes
Population and sample selection
During the research, a total of 507 preterm infants were admitted at NICU and 62 preterm infants were included in the research. 1 preterm infant was excluded from the experimental group due to intracranial bleeding while 1 preterm infant was excluded from the control group due to sepsis. A total of 60 preterm infants were included in the research, 30 of whom were included in the experimental group while 30 of which were included in the control group.
Selection Criteria:
The criteria determined to ensure unifomity among experiment and control groups in terms of SO2, PHR and respiration values as well as characteristics that may affect the length of hospital stay included weighing between 1000-1500g, stability at the first postnatal 24 hours, no congenital abnormality, no cranial bleeding, not being intubated, not having hyperbilirubineria which requires blood replacement, not having family members who have hearing problems since childhood and belonging to the Turkish culture.
3.3.Type of study
Research was planned as an experimental study in order to determine the effects of Turkish music which preterm infants were made to listen during the care applied at NICU on stress indicators, oxygen saturation, peak heart rate, respiration value and length of hospital stay (PretestPosttest, Control Group Pattern).
3.4.The variables
Dependent variable of the research is Turkish music while the independent variables are oxygen saturation, peak heart rate, respiration values and length of hospital stay.
3.5.Data collection

3.5.1.Data collection method
Experimental group 1st Phase: Researchers waited the preterm infants who were brought to the neonatal intensive care unit and complied with the case selection criteria to become stable. Families of the infants who were stable and were not intubated at the first 24 hours were consulted and asked whether they wanted to take part in the research. Written permissions were taken from the parents who accepted . Effect of Turkish music that premature infants are made to listen during care on stress, oxygen saturation level and length of hospital stay. Information forms introducing the infants were enumerated from 1 to onwards. Forms enumerated with uneven numbers were included in the experimental groups while forms enumerated with even numbers were included in the control group.
2nd Phase: As there was not a general music system within the unit, music system was establihsed at the incubators of preterm infants in experimental group. Appropriate conditions were maintained by the firm from which the music system was bought. Researcher receiveda training in this respect and music system was established by the researcher at the incubators. 2 speakers were put in the direction of toes of the infant. A distance of about 30 cantimeters was left between the speakers and the infant. Noise (decibel) measurement device was connected to the eletricity power on the baby counter outside the incubator. Microphone of the device was place between the speakers in the incubator to measure the sound level within the incubator. Sound level was adjusted to 45 decibels at maximum. Attention was paid to prevent interference with the sound level of
MP4. All the equipments were disinfected in line with the instructions of Infection Control
Committee before they were used in another patient.
3rd Phase: Prior to the research, nurses of the unit were informed about the research, music system and its functioning. At NICU, preterm infants are followed up routinely at 3-hour intervals a day. Routine follow-up of preterm infants includes fever, PHR, respiration, SO2, tension, aspiration if necessary, mouth, eye, skin, umbilicus, wound controls and cares as well as feeding.
During routine follow-up, monitoring takes 10-15 minutes, care takes 10 minutes and feeding takes 10 minutes. One of the care sessions of nurses was selected (the longest care session taking place afternoon 
Control Group
Control group also underwent the same phases as the experimental group and it was followed up two times a week by the researcher and the relevant data were recorded. No difference was that preterm infants in the control group were not made to listen Turkish music.
Data collection tools
In collecting the data, "Patient Approval Form" which was developed by the researcher to receive the written permissions of the families, "Introductory Form about the Infant" which includes characteristics introducing the preterm infants (sex, weight at the time of hospitalisation, body height, head circumference, diagnosis and status of hearing problem) and " Patient Follow-up Form" where SO2, PHR, respiration, stress values of preterm infants were recorded before and after the music therapy were used.
During the research, digital infant scale, MP4, speaker, sound decibel measurement device Rast which is known to give happiness, joy, peace and bliss, to be beneficial to spastic and autistic children, to be effective for head and eyes and to prevent stress in children was used in the music CD of Dede Efendi. Musical instruments used in the CD included reed flute, rebab, lute and dombra. Sounds of water and river, nightingale, horse walking, sheep, laughing children, cicada, bird, smiling baby, playing children and whale were used in the research as effects.
In assessing the stress indicators in the research, stress levels included in the individualized developmental care were used. Stress levels are given in the Table 1 . 
3.5.3.Data collection time
Data were collected between December 2009 and March 2011.
3.6.Limitations of the study
Due to the materials used in the context of research is expensive and a single application was made only in a hospital. Different hospitals are not included in the study. Therefore cases was not collected in less time.
3.7.The generalizability of the study
Since findings from this study were collected only from an university hospital, they cannot be generalized to the overall population.
3.8.Research ethics
Written permissions were received from the relevant institution and Ethical Committee of Cerrahpasa Faculty of Medicine of İstanbul University for the research. Besides, parents of preterm infants complying with the case selection criteria were consulted and asked for their opinion as regards to participating in the research. Their written permissions were also taken through "Informed Approval Form". Parents were assured about the confidentiality of the information.
Study was carried out in line with the principles of Helsinki Declaration. Wilcoxon sign test was used in intra group assessments of stress parameters with do not show normal distribution. Besides, Chi-square and Fisher's Exact Chi-square tests were used.
3.9.Evaluation of data
SPSS (Statistical
Results were evaluated at a confidence interval of 95% and at a significance level of p<0.05. 
Results
Findings related to the Introductory Information
When sexes and gestation week distributions of groups were compared, no statistical difference was observed between the groups (p>0,05). In the control and experimental groups, there were mostly appropriate for gestational age (AGA) preterms and those with transient tachypnea of newborn (TTN) and respiratory distress syndrome (RDS). No statistically significant difference was detected between the groups in terms of diagnoses of preterm infants (p>0,05).
Likewise, no statistically significant difference was found between the groups in terms of the length of hospital stay (p>0,05).
Results related to the Life Signs
Life sign measurements of groups were carried out in 2 phases, 1 minute before the care and music session and at the end of the music session (30 minutes). As seen in Table 2 , when first and last SO2 measurements of experiment and control groups were compared in terms of values obtained prior to care and at the 30th minute, it was detected that there was no statistically significant difference between the average SO2 values of groups prior to care and at the 30th minute.
When average values of the first SO2 measurements of experiment and control groups taken prior to care and at the 30th minute were examined separately within the groups, it was seen that there was no statistically significant difference between them.
When average values of the last SO2 measurements of experiment and control groups taken prior to care and at the 30th minute were examined separately within the groups, it was seen that there was no statistically significant difference between them. As seen in Table 3 , when the first and last PHR measurement values of experiment and control groups were compared, it was seen that there was no statiscally significant difference between the first and last measurement values of the groups.
When average values of the first PHR measurements of experiment and control groups made prior to care and at the 30th minute were examined separately within the groups, it was determined that there was no statistically significant difference between them.
When average values of the last PHR measurements of experiment and control groups made prior to care and at the 30th minute were examined separately within the groups, it was determined that there was no statistically significant difference between them. As seen in Table 4 , when average values of the first and last measurements of experiment and control groups made prior to care and at the 30th minute were compared, it was detected that there was no statistically significant difference between the first and last measurement values of the groups.
When the first average respiration values of experiment and control groups were examined separately within the groups, it was determined that there was no statistically significant difference between the average respiration values of groups obtained prior to care and at the 30th minute.
When the last average respiration values of experiment and control groups were examined separately within the groups, it was determined that there was no statistically significant difference between the average respiration values of groups obtained prior to care and at the 30th minute. As seen in Table 5 , when average stress points received by experiment and control groups prior to care and at the 30th minute were compared, it was determined that there was no statistically significant difference between the first and last measurement values of groups.
Findings related to the Stress Levels
Lower and upper limits of stress points that groups can get are 0 and 3, respectively.
When the first average stress points of experiment and control groups were examined separately within the groups, no statistically significant difference was found between the average stress points of groups received prior to the care and at the 30th minute. When the last average stress points of experiment and control groups were examined separately within the groups, a statistically significant difference was found between the average stress points of groups received prior to the care and at the 30th minute (p:0.024)
Discussion
Discussion of Findings related to the Introductory Characteristics of Infants
Research was composed of 60 preterm infants, 30 of whom were included in the experimental group while 30 of whom were included in the control group. Infants constituting the research group did not have significant difference in terms of sex and gestational week and thus, groups can display a homogeneous distribution in terms of sex and gestational week.
Experiment and control groups mostly have preterm AGAs and preterm infants with TTN and RDS. Lack of difference between groups in terms of diagnoses also shows that they are similar.
Discussion of Findings related to the Length of Hospital Stay
There are many studies examining the effect of music therapy applied on preterm infants at NICU on the length of hospital stay. In these studies, different musical works which relax the Caine observed a decrease in the length of hospital stay at the end of the study where preterm infants were made to listen classical musical works of Mozart, Adagio Karajan and Rosenberg C, traditional lullabies, vocal/media volumes as well as relaxing musical works (Caine, 1991) . In the study conducted by Gooding (2010) , it was reported that music therapy which had developed in the last 15 years did not only suppress the media volumes but also played a role in behavioral development of preterm infants and reduced the length of hospital stay.
In recent years, health spendings have increased depending on the increase in the rate of preterm deliveries. Preterm infants' average length of stay at NICU is 90 days in the USA and the average cost of related health services is 2 billion dollars a year. Previous researches reported that music therapy led to early discharge of preterm infants and thus, decreased healthcare spendings In the study conducted by Cevasco (2008) on 54 preterm infants and 20 mothers included in the experimental group, it was observed that preterm infants listening to lullabies from their mothers at NICU were discharged 2 days earlier than the preterm infants listening to music through CD but no statistical difference was found between groups (Cevasco, 2008) . In the study, When studies conducted on preterm infants at NICU were examined, it was seen that the studies showed variety in terms of the decibel measurement levels, live music or music played through tape, duration and type of music (lullaby, Mozart etc.), whether the music therapy was applied during an intervention, difference of influence areas (SO2, PHR, respiration etc.) and gestational week homogeneity of the preterm group.
In the literature, there is one study which examined the life signs, physical measurements and stress behaviors of preterm infants before and after the care which was provided in company with classical musical works of Mozart (Aydin and Yildiz, 2012). However, there is no identical study where Turkish music was applied. The present study is the first to evaluate the effects of Turkish music played at NICU during the care. 
Discussion of Findings related to the Stress Levels of Infants
Preterm infants were given stress points which were 1, 2, 3 and 0 for mild stress, moderate stress, severe stress and no stress, respectively. Assessment was made through the average stres points.
There exist various studies which measured the stress levels of preterm infants at NICU.
When these studies are examined, it is seen that they focused on the effect of music on preterm infants' behaviors, its effect on pain levels, its effect during various care practices and its effect on easy sleeping.
In the study conducted by Whipple (2008) , the effects of music during various practices (using nipple, neonatal care etc.) were evaluated and following a 15-minute music therapy, stress indicators decreased dramatically in the group which used nipple and listened lullaby. It was determined that there was no statistically significant difference between the first and last stress measurement values of experiment and control groups obtained before the care and at the 30th minute. When the average values of the last stress points were examined, a statistically significant difference was detected between the average values of points recorded before the care and at the 30th minute (p: 0.024). In the experimental group, stress levels of preterm infants decreased considerably but no statistically significance was observed. This difference is thought to have resulted from the fact that infants get accustomed to the music and the familiarity of the music relaxes them (Table 5) .
Our study differs from other studies in the literature by the musical genre used therapy, duration of music therapy, its application during care and measurement of different physiological signs. Thus, the present study and its findings related to the stress were interpreted by considering the effects of nursing care accompanying the music therapy. Our study observed no statistically significant decrease in terms of stress indicators as stated in the studies conducted by Hodges & Wilson (2010) and Wood (2008) . It is thought that this finding may have resulted from the musical genre preferred in the study as well as the application of music therapy during such practices as care which arouses stress. As a conclusion, hypothesis 1 could not be reached.
Conclusions and recommendations
Usability of study results
As a conclusion, it was determined that Turkish music surpressed medium noise in the neonatal intensive care unit and balanced PHR and respiration values. Considering that mothers listen to musical works in line with their cultures and languages in our country, future studies should evaluate the effects of other musical works including traditional lullabies, instrumental musical pieces, mother-woman voice etc. which relax the infant as she/he gets accustomed to listening them in the womb. Music therapy is one of the methods used by nurses at NICUs within the scope of individualised developmental care throughout the world. In our country, nurses should be informed about the use of music at NICUs and further researches should be conducted in this respect.
In line with the results of this study, the newborn nurses should be informed about the use of the Turkish music in newborn intensive care units and different studies using the Turkish music in individualized developmental care applications should be promoted, as well.
